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INTRODUCTION 
 
The kererū (Hemiphaga noveaseelandiae) are New Zealand‟s native 
woodpigeon. The ability of kererū to inhabit fragmented native forest, their 
characteristic iridescent plumage and distinct noise when in flight, make them 
a well known and loved native bird. As with the vast majority of New Zealand‟s 
indigenous species, the population of kererū has declined significantly since 
the arrival of people and the foreign mammals they bought with them, 
approximately 1200 years ago (Wilson, 2004). Currently, kererū are listed as 
in gradual decline (Hitchmough et al., 2007) and are categorised as of “least 
concern” under the IUCN Red List (IUCN, 2001). However, kererū are of 
utmost concern to the ecological restoration of New Zealand‟s native forests 
as they are probably the sole disperser of large fruiting native plants (Clout 
and Hay, 1989). 
 
In recent years a number of kererū conservation projects throughout New 
Zealand have been established. One such initiative, is the Kaupapa Kererū 
project. Kaupapa Kererū is a collaborative, iwi-lead project, which aims to 
increase the numbers and range of kererū on Banks Peninsula by working 
with the community to raise awareness and appreciation for kererū, and also 
by researching kererū ecology (www.kaupapakereru.co.nz). 
 
Previous research by Lincoln University Masters students, has been, and is 
currently being conducted under the umbrella of Kaupapa Kererū. H.M. 
Schotborgh studied home range, movements, breeding and diet of kererū in 
fragmented habitat at Church Bay and Orton Bradley Park on Banks 
Peninsula (Schotborgh, 2005). Schotborgh estimated the kererū population by 
observing radiotagged and untagged kererū and using the Lincoln-Peterson 
estimator. K.L Campbell also researched similar aspects of kererū ecology, 
but in the largest forest fragment (Hinewai Reserve) on Banks Peninsula 
(Campbell, 2006). S.T Prendergast studied the impact of predation on kererū 
at Church Bay and Orton Bradley Park (Prendergast, 2006). Prendergast 
conducted experiments with artificial nests which showed that rats were the 
predominant predators, with predation rates of 25-60% at Orton Bradley Park.  
Kereru nests were monitored, with some nests video monitored. Predation 
was clearly apparent with a rat and possum identified as the predator of two 
eggs, while a cat was observed to have preyed on a chick. The study 
concluded that the control of rodents could be an effective means of 
increasing the survival of kererū eggs, but that the population of other 
predators such as cats and stoats must be controlled and the kererū 
population monitored to ensure that rodent control is successful.  
 
Additionally, research by undergraduate student, Ada Grabowska, was 
conducted in September 2007 to assess population-monitoring methods and 
determine the kererū population (refer to appendix 1) Currently a Masters 
student, Cara Hansen, is conducting research to determine the impact of feral 
and domestic cats on kererū at Orton Bradley Park.  
 
 In order to deduce the severity of cat predation on kererū, it is necessary that 
the population of both cats and kererū be investigated. As there is limited 
information on the present population of kererū at Orton Bradley Park, and no 
population trend data, it is important that an evaluation of the population 
monitoring methods and pilot kererū monitoring is conducted before 
monitoring methods can be implemented. Thus the objectives of this study 
were to:  
 Provide evidence from the literature on the best method to monitor the 
kererū population. 
 Perform kererū counts at Church Bay and Orton Bradley Park to 
ascertain conspicuousness and breeding of the kererū.  
 Assist Cara Hansen in determining the presence of feral/domestic cats 
in an area of Orton Bradley Park using camera „trapping‟ techniques. 
 
 
 
METHODS 
 
Kererū counts 
 
Kererū counts were conducted from 23/11/07 to 7/2/08 excluding the period 
between the 15/12/07 to 14/01/08. Static counts (n=60) and walking transect 
counts (n=59) were performed at Church Bay and Orton Bradley Park(refer to 
map in appendix 2 for exact location). The static count involved the observer 
(myself) recording sightings, display dives and individual kererū cumulatively 
every 5, 10, 20, 30 and 60 minutes. The walking transect involved the 
observer walking at an average speed of approximately 0.8km/h recording 
sightings, display dives and individual kererū during a 15 minute period. 
Following the Department of Conservations (DoC) recommendations for five-
minute bird counts, counts were performed throughout the day between the 
hours of 0730 and 1930 and during appropriate weather conditions in order to 
avoid changes in kererū conspicuousness (Mander et al, 1998).  
 
Statistical analysis of the data was performed using R, version 2.5.1. Count 
data were assumed to follow a Poisson distribution as the count variance 
increased with its mean. Data were analysed by fitting generalised linear 
models. 
 
Preliminary experiment to determine the effectiveness of camera ‘trapping’  
 
Camera „traps‟ were set-up in the north-eastern corner of Orton Bradley Park 
from 15/12/07 to 04/02/08 (refer to appendix 3). Six camera „traps‟, including 
four digital cameras and two film cameras, were each placed at least 200m 
apart within an area of 160 ha. Camera „traps‟ were set-up in suitable 
locations where it was thought cats were likely to frequent and where 
disturbances from livestock/tree branches/humans etc. would be minimised. 
The camera „trap‟ set-ups consisted of cameras linked to infra-red beam 
transmitters (refer to photographs in appendix 4). When the infra- red beam 
was broken a photograph was taken. Bait, which consisted of cat food (dry or 
wet) was placed randomly around each camera „trap‟. Camera „traps‟ were 
 attended to at least every 3 days to check they were still functioning, to 
recharge batteries or replace film if needed, and to bait the area.  
 
 
 
RESULTS 
 
Kererū Counts  
 
As a measure of conspicuousness, the average number of individual kererū 
counted increased with increasing duration (Fig. 1). Increasing the duration 
also increased the variance in the number of individual kererū counted. An 
average of 0.53 and 1.2 individual kererū were recorded for the five-minute 
and ten-minute counts respectively, while an average of only 0.98 individual 
kererū were recorded for the 15-minute transect. 
 
 
Figure 1. Box plot showing total individual kererū counted at both locations with respect 
to duration (minutes).  
Note - the 15 minute count refers to the transect counts.  
 
 
The average number of kererū counted at location 2 was less than the 
average number of kererū counted at location 1, for all count durations (Figure 
2). No interaction between the count durations and the location is evident as 
all the lines are parallel. However, there is some difference in the gradient of 
the slopes, suggesting that location has a stronger influence on the average 
count for the 15, 20, 30, and 60 minute counts than the 5 and 10 minute 
counts. 
 
 
  
Figure 2. Interaction plot showing the relationship between the average number of 
individual kererū counted, the duration and the location of the count.  
Note – Location 1 is Church Bay and location 2 is Orton Bradley Park. The 15 minute count is 
a transect count. 
 
 
Figure 3. Scatter plot showing the number of display dives from 23
rd
 November 2007 to 
4
th
 February 2008.  
Note - no count data was collected from the 15/12/07 to 14/01/08, which explains the 
absence of display dives during this period. 
 
The number of display dives increased over the November to December 
period, peaking in mid-December (Fig. 3). While the number of display dives 
decreased from mid-January to the start of February.  
  
A similar relationship to that shown in Figure 3 is evident in Figure 4. The 
number of individual kererū increases from the end of November to mid-
December and decreases less dramatically from mid-January to the start of 
February. 
 
Figure 4. Scatter plot showing the number of individual kererū counted from 23
rd
 
November 2007 to 4
th
 February 2008.  
Note - no count data was collected from the 15/12/07 to 14/01/08, which explains the 
absence of display dives during this period. 
 
 
Camera ‘trapping’ data 
 
Due to the difficulties experienced with the two film camera „trap‟ set-ups the 
data and number of days have been excluded. From the remaining four digital 
camera „trap‟ set-ups a total of 23 days were recorded. Four cats were 
recorded over the 23 days, thus resulting in ratio of 0.17cats/day. No cats 
were recorded at location 1, however a considerable number of possums, a 
smaller number of rats and one hedgehog were recorded. At location 2 two 
cats (probably domestic – refer to photographs in appendix 5) and one 
possum were recorded. While at location 3 two cats (probably domestic – 
refer to photographs in appendix 6) were recorded and three possums 
recorded. No cats or any other predators where recorded at location 4. 
Location 5 and 6 were the sites of the film camera „traps‟. 
 
  
DISCUSSION 
 
Methods to monitor the kererū population 
 
Although a limited number of studies on kererū population monitoring were 
retrieved from the literature, the majority (Smith and Westbrooke, 2004; Innes 
et al, 2004; Freeman, 1999) utilised the five-minute count technique (Dawson 
and Bull, 1975). One older study conducted transect counts moving from a 
boat, due to the dense vegetation (Clout et al, 1986). However, a report by the 
DoC titled “Monitoring and Management of Kererū” recommends the Dawson 
and Bull technique of five-minute bird counts as the gold-standard method to 
index kererū population (Mander et al, 1998). The report states that “walking 
transects are less reliable than five-minute count data and may not be suitable 
for statistical analysis”.  
 
A more recent study conducted by DoC in the Waipapa Ecological Area 
successfully trialled the distance sampling method (Buckland et al, 1993) to 
monitor kererū density (Greene, 2004). Distance sampling methods are not 
influenced by changes in bird conspicuousness as much as five-minute bird 
counts, as they estimate a probability of detection (Powesland and 
Barraclough, 2000). Thus, they are said to be more appropriate if population 
trends are required.  
 
 
Kererū Counts  
 
The average number of individual kererū recorded for the five-minute counts 
(0.53) was considerably less than that recorded by Ada Grabowska in 
September (1.6) (refer to appendix 1). This result may be indicative of a true 
change in conspicuousness or may be an artifact of different observers. 
Interestingly, the average number of individual kererū recorded for the 15-
minute transect was only 0.98. Compared to the five and 10 minute static 
counts, and taking into account the greater observational effort required for 
the transect, it appears that it was not as effective. Certainly I noticed while 
performing the transects it was difficult to observe kererū with the same 
abundance as the static counts.  
 
Comparing the average number of individual kererū counts between locations 
showed there was a greater average at Church Bay and a greater variance for 
all durations. Whether this finding is meaningful and is a reflection of the true 
abundance of kererū at these locations is questionable. Furthermore, 
although it may not be appropriate to compare the results of Scotbough‟s 
estimation of the kererū population, it is interesting to note that Scotbough 
estimated the population of kererū to be higher at Orton Bradley Park. 
 
Monitoring the number of display dives may be useful to measure the timing 
of breeding and also as an index of the number of breeding pairs (Mander at 
al, 1998). It may also denote the success of the breeding season with regards 
to the number of nesting attempts (Prendergast, 2006). It has been observed 
 at Church Bay and Orton Bradley that breeding begins in mid-July through to 
September (Prendergast, 2006). The peak in the number of display dives in 
mid-December may possibly represent the second attempt at breeding for 
some kererū. While the decline in display dives from mid-January to February 
suggests the second nesting is occurring for some kererū. 
 
There are many limitations to the results obtained from the kererū counts. The 
accuracy of the observer was potentially limited by a lack of training in the art 
of bird counting. The ability to distinguish individuals was highly questionable, 
especially during the last 30-minute counting period of the 60-minute static 
count. The total number of counts may not have been large enough to provide 
statistical analysis with power that is meaningful and thus able to be 
extrapolated. 
 
In light of the evidence in the literature and taking into consideration the data 
from the kererū counts, static count data is superior in giving an index of 
kererū population so that long-term trends can be analysed. Further research 
should be conducted to determine whether five-minute counts will be able to 
detect large changes in kererū population, or whether longer static counts are 
required. Observer bias should be considered, with calibration of counts 
necessary if different observers are used. It may be beneficial to trial the 
effectiveness of distance sampling, which is not affected by observer bias, 
and only requires a small percentage of individuals to be detected within the 
sample area (Powesland and Barraclough, 2000). 
Cat ‘trapping’ 
 
It is known that kererū eggs and chicks are preyed on by stoats, possums, 
and ship rats, and it is known that when adult kererū are close to the ground 
they are susceptible to being killed by cats and stoats (Kilvington et al, 2004). 
The main predators of concern at Orton Bradley Park are rats, possums and 
cats (Prendergast, 2006). As Orton Bradley Park is located near the Charteris 
Bay neighbourhood, there is a community of domestic cats in close vicinity. It 
is estimated that of the 75 permanent resident homes in Charteris Bay, 30-
50% of the households own a cat (www.kaupapakereru.co.nz).  Anecdotal 
evidence from Charteris Bay residents suggests that feral cats are present in 
the area.  
 
Of the small number of studies looking at cat predation in New Zealand rural-
urban environments, one study found that a kererū was preyed upon (Gillies 
and Clout, 2003). The same study concluded that “domestic cats living within 
foraging distance of native forest are not that different from their feral 
counterparts in the prey that they take”. 
 
In this preliminary experiment, camera „trapping‟ has been used effectively to 
gather information without interfering with the lifecycle of a species (Gonzalez-
Esteban et al, 2004). Due to only one area of the park being covered and also 
the small number of total camera „trap‟ days, the ratio of 0.17cats/day 
calculated is unlikely to be of statistical significance. Somewhat not 
surprisingly, the photographs of the four cats were located at the two camera 
„trap‟ set-ups nearest the Charteris Bay neighbourhood. It will be interesting to 
 see if this trend of cats captured at the periphery of the park, closest to the 
Charteris Bay neighbourhood, is present when remaining areas of Orton 
Bradley Park are studied. 
 
Some difficulties in the camera „trap‟ set-up were encountered. Setting up 
camera „traps‟ so that the infra-red beams were in line proved to be a time 
consuming activity. The poor reliability of some of the camera „trap‟ 
components meant that often they were not functioning. Due to the quality of 
the photographs, the cats were difficult to distinguish as either feral or 
domestic. This identification may prove to be a challenge to further research 
which aims to elucidate the presence of domestic and feral cats using the 
camera „trapping‟ technique.  
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Benefits of the scholarship 
 
The scholarship has given me an insight into conservation research. I have 
found it beneficial, as it has given me a greater appreciation for the complexity 
of studying natures ecosystems and tackling their restoration. The results of 
my research may not have great importance to the wider research. However, I 
do feel that personally I have gained new knowledge, which may be spread 
subliminally to others, fostering a wider awareness of the importance of 
ecological restoration. 
 
 
 APPENDICES 
 
APPENDIX 1 
 
Preliminary data analysis for undergraduate project 
 
Obj.1. Determining the most efficient method of population monitoring from 
the methods trialled in study. 
Investigation into how increasing observational effort increases the number of 
individuals recorded. 
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Confidence intervals between 5 and 10 minutes non-overlapping for pooled 
data.  
CI for 5:(1.202, 1.999) CI for 10: (2.032, 3.101) 
However, there is a large overlap with Bonferroni... not sure if it's appropriate 
here though. The intervals overlap in individual location plots as well. 
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 It appears that increasing observation time does not give much better results 
in the number of individuals observed. Doubling the effort from 5 to 10 
minutes (100%) only improves result by about 60% on average. the numbers 
of individuals recorded seems to increase linearly over the time of 
observation, not producing an expected levelling-out curve. This might be due 
to small numbers of individuals present (?). 
 
 
Obj. 2. Describe the patterns of day-time activity and levels of general 
conspicousness during the day. 
 
A GLM performed to see whether conspicousness (measured as ratio of 
active or conspicuous behaviour per individual observed) varies during the 
day. Duration in this model statistically accounted for. 
 
General Linear Model: sqrt A/i versus Duration  
 
Factor    Type   Levels  Values 
Duration  fixed       5  5, 10, 20, 30, 60 
 
 
Analysis of Variance for sqrt A/i, using Adjusted SS for Tests 
 
Source     DF   Seq SS   Adj SS  Adj MS      F      P 
hour        1   1.1153   1.1494  1.1494  10.48  0.001 
Duration    4  19.1740  19.1740  4.7935  43.71  0.000 
Error     266  29.1736  29.1736  0.1097 
Total     271  49.4629 
 
 
S = 0.331172   R-Sq = 41.02%   R-Sq(adj) = 39.91% 
 
 
Term          Coef   SE Coef       T      P 
Constant   0.74084   0.08412    8.81  0.000 
hour      0.021963  0.006784    3.24  0.001 
Duration 
 5        -0.43175   0.04214  -10.24  0.000 
10        -0.12714   0.04058   -3.13  0.002 
20         0.03647   0.03975    0.92  0.360 
30         0.14381   0.03924    3.67  0.000 
 
 
Unusual Observations for sqrt A/i 
 
Obs  sqrt A/i      Fit   SE Fit  Residual  St Resid 
 16   0.00000  0.67148  0.05663  -0.67148     -2.06 R 
 36   1.41421  0.63480  0.05145   0.77941      2.38 R 
 71   1.26491  0.59088  0.04811   0.67403      2.06 R 
 75   2.09762  1.40123  0.04421   0.69639      2.12 R 
  96   0.00000  0.66775  0.05602  -0.66775     -2.05 R 
 97   0.00000  0.97236  0.05381  -0.97236     -2.98 R 
136   1.41421  0.63854  0.05189   0.77568      2.37 R 
180   2.15058  1.48183  0.05336   0.66875      2.05 R 
187   0.00000  0.84805  0.04650  -0.84805     -2.59 R 
216   1.41421  0.64952  0.05330   0.76470      2.34 R 
254   2.00000  1.23980  0.05190   0.76020      2.32 R 
276   0.00000  0.66423  0.05546  -0.66423     -2.03 R 
277   0.00000  0.96884  0.05323  -0.96884     -2.96 R 
292   0.00000  0.89922  0.04590  -0.89922     -2.74 R 
 
R denotes an observation with a large standardized residual. 
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The activity per individual was transformed by taking the square root to 
correct for a slight right skew in the distribution of error. 
 
Another analysis, this time taking only 60 min rows into account to exclude 
duration as an explanatory variable. 
 
General Linear Model: sqrt A/i versus  
 
Factor  Type  Levels  Values 
 
 
Analysis of Variance for sqrt A/i, using Adjusted SS for Tests 
 
Source  DF  Seq SS  Adj SS  Adj MS     F      P 
 hour     1  0.9134  0.9134  0.9134  9.06  0.004 
Error   55  5.5467  5.5467  0.1008 
Total   56  6.4601 
 
 
S = 0.317569   R-Sq = 14.14%   R-Sq(adj) = 12.58% 
 
 
Term         Coef  SE Coef     T      P 
Constant   0.8639   0.1777  4.86  0.000 
hour      0.04322  0.01436  3.01  0.004 
 
 
Unusual Observations for sqrt A/i 
 
Obs  sqrt A/i      Fit   SE Fit  Residual  St Resid 
 15   2.09762  1.41844  0.04364   0.67918      2.16 R 
 
R denotes an observation with a large standardized residual. 
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Obj.3. Describe the stage in reproductive cycle observed during the period of 
study. 
The percentage of all flights that constituted display dives changes during the 
period of study. The mean percentage of dives in the first 5 days of study was 
13.326%, while during the last 5 days it was 4.187%. 
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The intensity of display dives should decline as the birds find partners and 
start establishing nests. 
 
 
 
 
 APPENDIX 2 
 
 
Map of Church Bay showing the location of the static count and transect.  
 
 
 
 
 
Map of Orton Bradley Park showing the location of the static count and 
transect 
 
Note - Static counts represented by dark blue circle. Transects represented by 
dark green line. Ignore the other coloured markings. Maps were adapted from 
Schotborgh. 
 APPENDIX 3 
 
Map showing the approximate location of the camera „trap‟ setups at Orton 
Bradley Park. 
 
 
 
 
 
 
Location 3 
Location 2 
 
Location 5 
 
Location 1 
 
 
Location 6 
 
Location 4 
 APPENDIX 4 
 
Photograph of digital camera „trap‟ set-up 
 
 
 
 
Photograph of film camera „trap‟ set-up 
 
 
 APPENDIX 5 
 
Photograph of cat (0231 19/01/08) at location 2  
 
QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
 
 
Photograph of cat ( 05:54 23/01/08) at location 2 
 
QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
 
 
 
 APPENDIX 6 
 
Photograph of cat (1003 18/01/08) at location 3 
 
QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
 
 
 
Photograph of cat (2035 19/01/08) at location 3 
 
QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
 
 APPENDIX 7 
 
Kererū count statistical analysis and raw data 
 
Overall averages 
Min.   1st Qu.  Median    Mean 3rd Qu.    Max.  
0.000   0.000   1.000   2.251   3.000   20.000 
 
Mean individuals of static and transects (type) 
static 
   Min.  1st Qu.  Median    Mean  3rd Qu.    Max.  
   0.00    0.00    1.00    2.75    4.00   20.00  
 
transect 
 Min.    1st Qu.  Median  Mean   3rd Qu.    Max.  
 0.0000  0.0000  0.0000  0.9831  1.7500  5.0000 
 
Variance of count type 
static     transect  
13.151338  1.862958 
  
chisq.test(table(counts$type,counts$individuals),simulate.p.value=T) 
 
        
 
data:  table(counts$type, counts$individuals)  
X-squared = 30.9561, df = NA, p-value = 0.02299 
 
 
 
Mean individuals of locations 
`1` 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
  0.000   0.000   2.000   2.963   4.000  20.000  
 
`2` 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
  0.000   0.000   1.000   1.467   2.000  14.000 
 
Variance of locations 
   1         2  
13.925265  5.785544 
 
  
 
 
chisq.test(table(counts$location,counts$individuals),simulate.p.value=T) 
 
        Pearson's Chi-squared test with simulated p-value (based on 2000 
replicates) 
 
data:  table(counts$location, counts$individuals)  
X-squared = 47.4568, df = NA, p-value = 0.0004998 
 
Mean individuals of duration of count time (duration) 
$`5` 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
 0.0000  0.0000  0.0000  0.5333  1.0000  3.0000  
 
$`10` 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
  0.000   0.000   1.000   1.217   2.000   8.000  
 
$`15` 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
 0.0000  0.0000  0.0000  0.9831  1.7500  5.0000  
 
$`20` 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
  0.000   1.000   1.000   2.317   4.000   9.000  
 
$`30` 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
  0.000   1.000   2.000   3.283   5.000  13.000  
 
$`60` 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
    0.0     2.0     5.0     6.4    10.0    20.0 
  
Variance of duration 
   5         10         15         20         30         60  
 0.8632768  2.9522599  1.8629581  5.9827684 10.3759887 25.0576271 
 
 
 
 
 chisq.test(table(counts$duration,counts$individuals),simulate.p.value=T) 
 
        Pearson's Chi-squared test with simulated p-value (based on 2000 
replicates) 
 
data:  table(counts$duration, counts$individuals)  
X-squared = 220.6824, df = NA, p-value = 0.0004998 
 
The Null hypothesis is that they are independent, which we reject (P 
=0.004998). Hence, outcome is dependent on the duration of the count. 
 
duration 
        mean        se   upperci   lowerci 
5  0.5333333 0.1199498 0.7684349 0.2982318 
10 1.2166670 0.2218205 1.6514350 0.7818985 
15 0.9830508 0.1256494 1.2293240 0.7367780 
20 2.3166670 0.3157733 2.9355820 1.6977510 
30 3.2833330 0.4158523 4.0984040 2.4682630 
60 6.4000000 0.6462408 7.6666320 5.1333680 
  
 
 
 
 
 
 
model<-glm(individuals ~ location + type + duration + location:type, family = 
quasipoisson, data = counts) 
 
 Deviance Residuals:  
    Min       1Q   Median       3Q      Max   
-4.2041  -1.4067  -0.6298   0.7006   4.0279   
 
Coefficients: 
                        Estimate Std. Error t value Pr(>|t|)     
(Intercept)             0.225043   0.115059   1.956   0.0512 .   
location2              -0.631915   0.110480  -5.720 2.05e-08 *** 
typetransect           -0.287436   0.174311  -1.649   0.0999 .   
duration                0.032565   0.002424  13.435  < 2e-16 *** 
location2:typetransect -0.892781   0.398843  -2.238   0.0257 *   
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  
 
(Dispersion parameter for quasipoisson family taken to be 2.233719) 
 
    Null deviance: 1570.03  on 417  degrees of freedom 
Residual deviance:  903.66  on 413  degrees of freedom 
 
AIC: NA 
 
 
 
  
 
Call: 
glm(formula = individuals ~ duration, family = quasipoisson,  
    data = counts) 
 
Deviance Residuals:  
    Min       1Q   Median       3Q      Max   
-3.7076  -1.6582  -0.5420   0.4989   4.8131   
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept) -0.218074   0.104803  -2.081   0.0381 *   
duration     0.035762   0.002469  14.486   <2e-16 *** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  
 
(Dispersion parameter for quasipoisson family taken to be 2.689435) 
 
    Null deviance: 1570.0  on 417  degrees of freedom 
Residual deviance: 1050.1  on 416  degrees of freedom 
AIC: NA 
 
Number of Fisher Scoring iterations: 5 
 
  
 
 
 
 
